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GLP Compliance Statement
Compound 1 VP PU 1806
Study No. - T 5053818

The study was not conducted in compliance with the OECD Prin-
ciples of Good Laboratory Practice (GLP) and with the princi-
ples of Good Laboratory Practice (GLP) according to Annex 1
ChemG (Bundesanzeiger Nr. 42a of the 2"d of March 1983 and
Bundesgesetzblatt, Part I, of the 29'" of July 1994).

T1e deviations were as follows:

No data were available on analytical investigations of the
ccmpound and on its stability in solution. The same was true
for storage stability.

No inspections were performed by the quality assurance unit.

These deviations did not limit the assessment of the results.

Wuppertal, November 6, 1996

Dr. B. Herbold
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2. Summary

VP PU 1806 was 1investigated using the Salmonella/microsome
test for point mutagenic effects in doses of up to 5000 ug
per plate on four Salmonella typhimurium LT2 mutants. These
comprised the histidine-auxotrophic strains TA 1535, TA 100,
TA 1537 and TA 98.

Doses up to and including 50 ug per plate did not cause any
bacteriotoxic effects: Total bacteria counts remained un-
changed and no inhibition of growth was observed. At higher
doses, the substance had a strong, strain-specific bacterio-
toxic effect, so that this range could only be used to a lim-
ited extent up to 900 ug per plate for assessment purpgpses.
Substance - precipitation occurred at the dose 5000 ug per
plate.

Evidence of mutagenic activity of VP PU 1806 was seen. On
Salmonella typhimurium TA 100 and TA 98, a bioclogically rele-
vant increase was found in the mutant count compared to the
corresponding negative control. Positive response was found
only with S9 mix containing 30% S9 fraction. The lowest ef-
fective dose was 75 ug per plate. The Sdlmonella/microsome
test thus showed VP PU 1806 to have a mutagenic effect.

The positive controls sodium azide, nitrofurantoin, 4-nitro-
1,2-phenylene diamine and 2-amincanthracene had a marked
mutagenic effect, as was seen by a biologically relevant in-
crease in mutant colonies compared to the corresponding nega-
tive controls.
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Introduction

The mutagenicity evaluation was performed using the Saiwonel-
la/microsome test, also termed the Ames Test, as described by
Ames et al. (1973a, 1975) and Maron and Ames (1983).

The Salmonella/microsome test is a screening method which de-
tects point mutation caused by chemical agents in vitro.
Auxotrophic mutants of Salmonella typhimurium are wused to
demonstrate this effect. For this purpose, the rate of rever-
sion to prototrophy 1s evaluated 1in negative control and
treated groups. A mutagenic effect is assumed if this rate
increases sufficiently in the treated groups.

Mammalian metabolism, which is of great significance in chem-
ical mutagenesis, 1is simulated in this test by the 9000 g
fraction of homogenized mammalian livers. Together with co-
factors, this forms the "S9 mix" which represents the meta-
bolic model in this test.

The method itself is considered to be very sensitive (Herbold

et al., 1976; Herbold, 1978) and 1is well suited for fasc
screening. Available literature indicates a high correlation
between the positive and negative responses of the Ames assay
and the carcinogenic activity of the tested substances
‘McCann et al., 197%a, 1976; Purchase et al., 1976, 1978). In
addition, the test represents a good screening system for po-

ial rcinogenic effects, although the results should not
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The test was performed at the Carcinogenicity and Genotoxici-
ty Unit of Toxicology, BAYER AG, Friedrich-Ebert-StraRe 217-
333, ©-42096 Wuppertal, F.R.G.

Study initiati»n date: September 9, 1996

3tudy start date: October 2, 1996

Study termination date: November 4, 199

Study completion date: report date (see front page)

The records are filed in the Toxicologv's archive.
qy
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4. Macterial and Methods

4.

=

Substances

4.1.1 Test Substance

name of
test sub<tance : VP EU 1806

nufacturer 2 BAYER AG
batch number : not indicated by the sponsor
content : not indicated by the sponsor
approved g " not indicated by the sponsor
appearance i solid, humid light-beige mass
storage : refrigerator'
intended use : industrial chemical

4.1.2 Positive Controls

Sodium azide (Nz azide, SERVA), order no. 30175 (Control:D),
a direct-acting ' utagen used as specific positive control for
TA 1535.

Nitrofurantoin (NF, SIGMA, , order no. N-7878, lot ro.
67F0765, a direct-acting mutagen used as specific positive
control for TA 100.

4-nitro—1,2—phenylene diamine (4 -NPDA, Fluka), order no.

73630, analysis no. 247722/1 194, a direct-acting mutagen
used as specific positive control for TA 1537 and TA 98 .

2-amincanthracene (2-AA, Aldrich), order rio. A3,B880-0, batch

no. 52234-024, a promutagen which reverts all the strains and
serves as a control for the activating effect of the S9 mix.

10




VP PU 1806
Salmonella/Microsome Test
Study No. T 5053818

BAYER AG

The positive controls sodium azide, nitrofurantoin and 4-ni-
tro-1,2-phenylene diamine were only used without S9 mix; the
positive control 2-aminoanthracene was only used with SY% mix.

4.2 I[ndicator Organisms

4.2.1 Description of Test Strains

Histidine-deficient mutants of Salmonella typhimurium LT2
served as indicators to demonstrate point mutagenic effects.
These strains were seclected specifically for the Salmonella/
microsome test. Since point mutations can be divided into two
basic classes, base-pair substitutions and frameshift muta-
tions, several strains were used which cover both types.

These 1included tue strains selected by Ames et al. (1973b)
Salmonella typhimurium TA 1535 and TA 1537, as well as Salmo-
nella typhimurium TA 100 and TA 98, developed by McCann -~t
al. (1975b). TA 1535 and TA 100 bear the base-pair subdtitu-
tion, his G 46, and TA 10C additionally contains the plasmid
pKM 101. This R factor, also contained in TA 98, codes for an
ampicillin resistance and should raise the sensitivity of
both strains. TA 1537 and TA 98 bear frameshift markers.
TA 1537 exhibits the +1 mutant, his C 307¢, while TA 98 Lears
the +2 type, his D 3052.

Furthermore, all the strains have two other pr- “erties in

common, which should 1increase their sensitivity. Tirstly,
they are deep rough, 1.e. partly deficient in lipopolysaccha-
ride side chains in their cell walls, enabling larger mcle-
cules to penetrate the bacteriai cell wall and produce muta-
tions. Secondly, their reduced UV repairability partly pre-
vents the repair of damage, such as that triggered off by UV
light (e.g. thvmine dimers), and thus gives rise to muta-
ticns.

Whereas TA 1% was used 1n addition to TA 100, TA 1538 is

not normally used in addition to TA 98. This has two rea-
SONs:
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a) There 1is no relevant increase in the spontaneous mutant
counts of TA 98, compared to the spontaneous range of
TA 1538. Special differences in sensitivity existing between
TA 1535 and TA 100, and attributed to the relatively high
spontaneous rate of TA 100 (10 times that of TA 1535), do not
exist between TA 1538 and TA 98. b) An international general
inquiry had shown, that using TA 1538 in addition to any of
the test strains in this study would not provide further in-
formation of biological relevance (Herbold, 1983).

This is in agreement with international guidelineg, as pub-
lished by OECD, EEC, or EPA. Strain TA 1538 was either de-
leted in these guidelines, or never introduced at all. Maron
and Ames (1983) also reported: "Although TA 1538 is useful
for the detection of particular aromatic frameshift mutagens
such as 4-nitro-o-phenylene diamine, we decided to drop the
strain because it overlaps considerably with TA 98".

TA 1538, which differs from TA 98 in lacking the rlasmid
pKM 101, is used 1in spite of these considerations, if ques-
tionable TA 98-results need clarification. This was not the
case in the presecnt investigation, however.

4.2.2 Origin of Strains

The o1 iginal strains were obtained from Prof. Bruce Ames and
arrived at Fachbereich Toxicology, BAYER AG, on February 9,
1993. : i

. wha o,
B M)

.
i '

4.2.3 Production of Stock Cultures L =

Immediately upon receipt, the samples were inociliated on nu-
trient agar plates, to which ampicillin had been added for
the TA 100 and TA 98 strains. These plates were incubated at
37°C for approximately 24 hours. Samples were taken from in-
dividual colonies with a sterile inoculation loop, and trans-
ferred to nutrient broth. In the case of TA 100 and TA 98,
ampicillin had also been added to this broth. The samples
were agair incubated overnight at 37°C. New samples of these
cultures were inoculated onto nutrient agar plates, which had
again been provided with ampicillin for TA 100 and TA 98.

12
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After an 1ncubation period of approximately 24 hours at 37°C,
new samples of individual colonies from these plates were
transferred to flasks containing approximately 20 ml normal
nutrient broth. This inoculum was incubated overnight at
37°C, after which a small sample was taken to check the geno-
type. At the same time, the remaining cultures were treated
with DMSO to protect against the effects of freezing, and im-
mediately frozen at -80°C in 1 ml portions (Ames et al.,
1973b; McCann et al., 197t5b). No ampicillin-resistance test
was done on the samples used for testing genotype since the

cultures had already been sufficiently selected by the ampi-
cillin.

In addition to the test for crystal-violet sensitivity (deep
rough character), a test was done for UV sensitivity (uvrB).
The crystal-violet and UV sensitivity tests are described be-
low. The frozen cultures which did not produce satisfactory
results here were discarded. Remaining cultures were stored
for future tests. In addition, frozen cultures of . batches
with unsatisfactory negative and/or positive control Tesults
in the definitive tests were also discarded.

Whenever new stock cultures needed to be produced, individual
cultures grown on nutrient agar were used, to which ampicil-
lin had been added for the TA 100 and TA 98 strains. Samples
of these individual colonies were then transferred to approx-
imately 20 ml nutrient broth, incubated, divided up, and
checked for crystal-violet and UV sensitivity.

One 1 ml-portion was thawed for each test and strain, and
quantities of 0.2 ml of the thawed culture were added to 10
ml nutrient broth. This culture was incubated overnight at
37°C and used only on the same day. A new, small stock cul-
ture, which had been checked for its properties directly be-
fore freezing, was thus available for each individual test.
In general this obviated any need to re-check the genotype
for =ach Salmonella/microsome test. This procedure is in ac-
cordance with the methods described by Ames et al. (1975)
and Maron and Ames (1983).
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4.2.4 Checking of Genotype
4.2.4.1 Histidine Requirement

In each individual test, histidine dependence of the cultures
was automatically checked by the accompanying negative con-
trols. The number of mutants per individual plate is listed
in the Tables 1 to 12.

4.2.4.2 Ampicillin Resistance (pKM 101)

A special test for ampicillin resistance was not necessary
since strains TA 100 and TA 98 were incubated on ampicillin
containing nutrient agar and formed individual colonies. Con-
sequently surviving bacteria were ampicillin resistant.

4.2.4.3 Crystal-Viclet Sensitivity (deep rough)

A quantity of 0.1 ml was taken from the samples of individual
stocks and spread onto nutrient agar, using four plates per
strzin. After a few minutes, filter papers, to which 10 ul of
an aqueous, crystal-violet solution had been added at a con-
centration of 1 mg/ml, were placed in the middle of the
plates. The plates were then incubated overnight at 37°C. The

diameters of the inhibition zones that had formed were then
measured. The inhibition zones of all stock batches used in-
dicated an adequate sensitivity to crystal-violet.

4.2.4.4 UV Sensitivity (uvrB)

As described under 4.2.4.3, samples were spread onto nutrient
agar plates. One half of each plate was covered with alumini-
um foil and irradiated without a 1id for six seconds (TA 1535
and TA 1537) or eight seconds (TA 100 and TA 98) with UV
light of a wavelength of 254 nm ac a distance of 33 cm. The
irradiated plates were incubated as described under 4.2.4.3
and checked. To demonstrate adequate sensitivity in this
test, cultures had to show an inhibition of growth over half
their area, i.e. no bacteria should have grown on the irradi-
ated half. This was the case with all the stock batches used.
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4.2.5 Stock Batches

Stock Batches Used in Tables Strain
1-10 11-12

09.08.96/1 TA 1535

09.08.96/1 09.08.96/2 TA 100

09.08.96/1 TA 1537

09.08.96/1 09.08.96/2 TA 98

4.3 S9 Mix

S9 mix was used to simulate the mammalian metabolism of the
test substance. It was made from the livers of at least six
adult male Sprague Dawley rats, of approximately 200 to 300 g
in weight. For enzyme induction, the animals received a sin-
gle intraperitoneal irjection of Aroclor 1254, dissolved in
corn oi1l, at a dose of 500 mg/kg body weight, five days prior
to sacrifice. The animals were prepared unfasted, following
the directions of Ames et al. (1975) and Maron and Ames
(1983) .

The rats were terminated. Livers were removed under sterile
conditions immediately after sacrifice and kept at 4°C until
all animals had been prepared. All the remaining steps were
carried ou:t under sterile conditions at 4°C.

The livers were washed with cold (4°C), 0.15 M KCl solution
(approximately 1 ml KCl per 1 g liver), and then homogenized
in fresh, cold (4°C), 0.15 M KCl (approximately 3 ml KCl per
1 g liver). The homogenate was then centrifuged in a cooling
centrifuge at 4°C and 9000 g for 10 minutes. The supernatant
(the S9 fraction) was stored at -80°C in small portions.

These portions were slowly thawed before use. The S9 mix was
freshly prepared (Ames et al., 1973a) and used only on the
same day. It was placed in a vessel with a double glass wall
until used. The hollow wall was filled with ice to keep the
S9 mix cold.

15
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Seventy ml of cofactor solution are composed as follows:

MgClz x 6 H;O0 162.
KC1l 246.
glucose-6-p 10osphate, disodium salt 179.
NADP, disodium salt 315.
phosphate buffer 100.

mg
mg
mg
mg
mM

Do ot

S9 mix consists of this cofactor solution, S9 fraction and,
if needed, 0.15 M KCl. The amount of S9 fraction in S9 mix is
indicated in Tables 1 to 12 in percent. The S9 mix comprised
the amount of S9 fraction (x%) indicated in Tables 1 to 12,
70% cofactor solution and (30-x)% 0.15 M KCl. The S9 fraction
was derived from the preparation dated February 13, 1996
(protein content 28.4 mg per ml). rior to first use, each
batch was checked for its metabolizing capacity by using ref-
erence mutagen(s); appropriate activity was demonstrated. At
the beginning of each experiment 4 aliquots of the S9 mix
were plated (0.5 ml per plate) in order to assess its steril-
ity. This was repeated after completion of test tube plat-
ing. The sterility control plates were then incubated for
48 hours at 37°C No indication of contamination of S9 mix
was found.

4.4 Test Design

The test followed the directions of Ames et al. (1973a, 1975)
and Maron and Ames (1983).

bacterial colones

0.1 ml compound

0.1 ml bacteria

0.5 mi 5-9 mix or
buffer

2.0 mi soft agar

45 degrees C
n waterbath petri dish with solid agar colofry count using
max. 30 sec. automaltic counter

—>




—————

VP PU 1806
Salmonella/Microsome Test
Study No. T 5053818
BAYER AG

For the mutant count, four plates were used, both with and
without S9 mix, for each strain and dose. An equal number of
plates, filled with the solvent minus the test substance,
comprised the negative control. Each positive control also
contained four plates per strain. The amount of solvent for
the test substance and for the controls was 0.1 ml/plate.

The doses for the first trial were routinely determined on
the basis of a standard protocol: if not limited by solubili-
ty 5000 pg or S ul per plate were used as the highest dose.
At least five additional doses were routinely used. If less
than three doses were used for assessment, at least two re-
peats were performed. The results of the first experiment
were then considered as a pre-test for toxicity. However, in
case of a positive response or if at least three doses could
be used for assessment, the first trial was included in the
assessment. If the second test confirmed the results of the
first, no additional repeat was performed. Doses of repeats
were chosen on the basis of the results obtained in the first
experiment.

The toxicity of the substance was assessed in three ways.
The first method was a gross appraisal of background growth
on the plates for mutant determination. If a reduction in
background growth was observed, it was indicated in the ta-
bles by the letter "b" after the mutant count. Where only a
single "b", without any other values, is noted for a concen-
tration, this "b" represents four plates with reduced back-
ground grcwth. (The same applies to the signs "c", "v", "p",
"n" or "%", which may also be used in the tables.) Secondly,
a toxic effect of the substance was assumed when there was a
marked and dose-dependent reduction in the mutant count per
plate, compared to the negative controls. Thirdly, the titer
was determined. Total bacterial counts were taken on two
plates for each concentration studied with S9 mix. However,
if an evaluation was performed only without S9 mix, the bac-
terial count was taken without S9 mix.

17
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The bacterial suspensions were obtained from 17-hour cuitures
in nutrient broth, which had been incubated at 37°C and
90 rpm. These suspensions were used for the determination of
mutant counts. No standardized procedure was employed to set
the bacterial suspensions at a defined density of viable
cells per milliliter, since the chosen method of incuba*ion
normally produces the desired density. However, the numbers
of viable cells were established in a parallel procedure by
determining the titers. The results of these determinations
may be seen in the negative controls in Tables 1 to 12.

The dilution of bacterial suspensions used for the determina-
tion of titers was 1:1,000,000. Titers were determined under
the same conditions as were the mutations, except that the
histidine concentration in the soft agar was increased five-
fold to permit the complete growth of bacteria.

The tests were performed both with and without S9 mix. Full
details are given in the Tables 1 to 12.

The count was made after the plates had been incubated for
48 hours at 27°C. If no immediate count was possible, plates
were temporarily stored in a refrigerator.

The following criteria determined the acceptance of an as-
say:

a)yThe negative controls had to be within the expected range,
as defined by published data (e.g. Maron and Ames, 1983) and/
or the laboratories' own historical data (see Chapter 8).

b) The positive controls had to show sufficient effects, as
defined by the laboratories' experience (see Chapter 8).

c) Titer determinations had to demonstrate sufficient bacte-
*ial density in the suspension.

Only trials which complied with all three of the above crite-
ria were accepted for assessment. Even if the criteria for
points (b) and (c) were not met, a trial was accepted if it
showed mutagenic activity of the test compound. Furthermore,
an unacceptable trial would have been repeated.
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The following doses per plate were evaluated in the first
test:

ug per plate

Negative control 0
VP PU 18Cé6 5000
VP PU 1806 1581
VP PU 1806 500
VP PU 1806 158
VP PU 180€¢ 50
VP PU 1806 16
Positive control, sodium azide 10 (only TA 1535)
Positive control, nitrofurantoin 0.2 (only TA 100)
Positive control, 4-nitro-1,2-

phenylene diamine 10 (only TA 1537)
Positive control, 4-nitro-1,2-

phenylene diamine 0.5 (only TA 98)
12. Positive control, 2-amincanthracene 3

OWo-JO e Wi

(=1

=
'_I

Due to the substance's toxicity, doses ranging from 19 ug to

900 pg per plate were chosen for the repeat tests. Individual
doses are given in Tables 5 to 12.

VP PU 1806 was dissolved in DMSO (dryed with a molecular
sieve, 0.4 nm) and formed a clear colorless solution. The
positive controls were dissolved in DMSO.

The solvent used was chosen out of the following zolvants, in
the order given: water, DMSO, methanol, ethanol, acetone,
ethylene glycol dimethylether, and DMF according to informa-
tion given by the internal sponsor. The order of these sol-
vents 1is based on their bacteriotoxic effects in preincuba-
tion experiments.

No "untreated" negative control was set up for DMSO, since
sufficient evidence was available in the literature (e.g.
Maron and Ames, 1983) and from our own experience (see Chap-
ter 8), indicating that this solvent had no influence on the
spontaneous mutant counts of the bacterial strains used
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4.5 Assessment Cr- reria

A reproducible and dose-r~.ated increase in mutant counts cf
at least one strain is «sliered to be a positive result.

For TA 1535, TA 100 and TH 98 this ircrease should be about
twice that of negatlve c. trols, whereas €for TA 1537, at
least a threefold increase should be reached. Otherwise, the
result 1is evaluated as negative. However, these guldellnes
may be overruled by good scientific judgement

In case of questionable results, investigations should con-
tinue, possibly with modifications, until a final evaluation
is possible.

4.6 Study Guidelines

The study was pertormed according at least to the following
guidelines:

EEC Directive 92/69/EEC
B.14. Salmonella typhimurium
Reverse Mutation Test

OECD Guidelines for Testing of Chemicals

"Genetic Toxicology: Salmonella typhimurium,

Reverse Mutation Assay"

Adopted: 26 May 83, No. 471
Health Effects Test Guidelines, June 1996. (U.S.)
Environmental Protection Agency Waahlnqton DC, (EPA712-C-96-
219)

OPPTS 870.5265 - The Salmonella typhimurium

Reverse Mutation Assay - "Public Draft"
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4.7 Study Identification and Responsibilities

4.7.1 Type of Test and Study Number

Salmonella/Microsome Test T 5053818
4.7.2 Responsibilities

Head of Toxicology :Prof. Dr. G. Schliter
Senior Expert

Genotoxicity :Dr. B. Herbold

Study Director :Dr. B. Herbold

Senior Technician :Mrs. M. Bdédnning

Head of Archives :Prof. Dr. G. Schliter
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5. Results

5.1 Dascription of Results

The colony number of each plate and mean values are listed
for each dose in Tables 1 to 12. As may be seen, there was no
indication of a bacteriotoxic effect of VP PU 1806 at doses
of up to and including 50 ug per plate. The total bacteria
counts consistently produced results comparable to the nega-
tive controls, or differed only insignificantly. No inhibi-
tion of growth was noted as well. Higher doses had a strong,
strain-specific bacteriotoxic effect. Therefore they could
only partly be used for assessment purposes up to and in-

cluding 900 pg per plate. At 5000 ug per plate, the substance
precipitated.

None of the four strains concerned showed a dose-related and
biologically relevant increase in mutant counts over those of
the negative controls. This applied both to the tests with
and without S9 mix (Tables 1 to 4) and was confirmed by the
results of the repeat tests (Tables 5 to 12). However, with
S9 mix, which contained 10% S9 fraction, increases were seen
for TA 100 and TA 98 (Tables 2, 4, 6, 8, 9 and 10), which

reached, however, never a biologically relevant level.

Therefore an additional repeat was performed with TA 100 and
TA 98 using an S9 mix, which contained 30% S9 fraction. Both
strains revealed a dose-related increase in mutant counts to
well over double those of negative controls (Tables 11 and
12) . The lowest active dose was 75 ug per plate.

Summary of the Results with VP PU 1806
in the Salmonella/Microsome Test

S9 mix TA 1535 TA 100 TA 1537

without -ve -ve -ve

10% -ve -ve
with

30% -ve +ve -ve

negative, = positive

22
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The positive controls sodium azide, nitrofurantoin, 4-nitro-
1,2-phenylene diamine and 2-aminoanthracene increased mutant
counts to well over those of the negative controls, and thus

demonstrated the system's sensitivity and the activity of the
S9 mix.

5.2 Tabulated Summary of Data

Summary of Mean Values Without S9 Mix

Table and Strain

group TA 1535 | TA 100 TA 1537 TA 98
ug/plate

1-4
0
16
50
158
500
1581
5000
Na-azide
NF
4 -NPDA

5-8
0
19
38
76
152
304
608
Na-azide
NF
4 -NPDA
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Summary of Mean Values With S9 Mix From

Table and Strain
group TA 1535 TA 100 TA 1537 TA 98
ug/plate

L=4
0
16
50

b
¥o]
Lt

Mo 0 -] @ W

Ll
wn

Table and

group
pg/plate

9-12
75
150
300
450
600
750
900
-AA
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6. Assessment

The Salmonella/microsome test, employing doses of up to
5000 ug per plate, showed VP PU 1806 to produce bacteriotoxic
effects at 158 ug per plate anc above. Therefore, 1581 ug per
plate and above could not be used for assessment. Substance
precipitation occurred at 5000 ug per plate.

Evaluation of individual dose groups, with respect to rele-
vant assessment parameters (dose effect, reproducibility),
revealed with S9 mix containing 30% S9 fraction biologically
relevant variations from the respective negative controls for
TA 10C and TA 98. These were regarded as mutagenic effects of
VP PU 180€6. The Salmonella/microsome test showed VP PU 1806
to be a mutagen.

In spite of the low doses used, positive controls increased
.he mutant counts to well over those of the negative con-
trols, and thus demonstrated the system's high sensitivity.

Due to this sensitivity, indications of mutagenic effects of
VP PU 1806 could be found at assessable doses of up to 900 ug

per plate in Salmonella typhimurium TA 100 and TA 98.
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3. Historical Controls

Summary of historical negative and positive
controls of experiments performed from
January to June 1991
using mean values presented as

medians (Z) and semi-Q range (QR)

Compound Strain
and S9 TA 1535 TA 100 TA 1537 TA 98

Mix ° Z QR yA QR Z QR z QR
water - 12 3 111 10 9 2 28 5
DMSO = 13 2 113 14 10 2 30 3
DMF - 9 - 80 - - 7 - 23 -
methanol - 11 2 105 14 8 2 29 5
ethanol - 12 1 96 15 9 2 31 )
acetone - 10 - 55 -- 5 - 21 -
EGDE? = Ll 3 108 5 8 1 23 8
Na-azide- 623 102
NF - 398 56
4 -NPDA - 49 10 89 20

30%
water + 16 3 152 15 12 2 38 b7
DMSO - 18 3 154 3 i 12 2 40 7
DMF + j ot & - 84 - S - 29 -
methanol+ 23 5 152 7 10 3 48 10
ethanol + 19 127 17 10 3 43 6
acetone + 14 - 84 - - 14 - 18 -
EGDE? + 15 4 132 6 8 1 40 9
!
2-ARA - 182 33 800 163 86 24 472 105
10%

water + 15 - 102 - - 5 46 -
DMSO + 16 3 132 5 10 1 39 4
methanol+ - - - 150 -- - - --
. -AA + 208 48 1408 216 314 14 754 369

2]

Ethylene glycol dimethylether
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Summary of historical negative and positive controls of
experiments performed from July to December 1991 using mean
values presented as medians (2) and semi-Q range (QR)

Compound Strain
and S9 TA: 1535 TA 100 TA 1537 TA 98
Mix Z QR Z QR z QR z QR

water 12 89 10
buffer 13 97 10
DMSO 12 32 15
DMF 7 75
methanol 10 84
ethanol 12 80
acetone 12 87
EGDE? 14 107

27
25
24
17
25
23
26
26

oo -Jwoow

Na-azide- 605
NF - 339
4 -NPDA

30%
water
buffer
DMSO
DMF
methanol
ethanol
acetone
EGDE?

+ 4+ + 4+

144

2-AR 727

10%
water 16 133
buffer 14 94 10
DMSO 118 10
DMF IS 114 11
methanol+ 16 111 9
ethanol + 1.9 94 : 12
acetone + g i 4 112 11
EGDE? + 20 2 153 11 11 1

2-AA 197 50 (1431 260 |304 116

?) Ethylene glycol dimethylether
30
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Summary of historical negative and positive
controls of experiments performed from
January tc June 1992
using mean values presented as
medians (Z) and semi-Q range (QR)

Compound Strain
and S9 TA 1535 TA 100 TA 1537 TA 98

Mix Z QR z QR Z QR z OR

water - 16 2 93 13 9 2 23 4

DMSO - 15 4 81 9 9 1 23 4

DMF - 13 3 o8 4 7 1 19 3

ethancl - 15 4 91 15 7 2 25 2

acetone - 13 2 59 12 7 1 19 1

EGDE? - 1.7 69 7 14

Na-azid - 660 147

NF - 285 €5

4 -NPDA - 52 7 74 13

30%

water + 23 4 124 18 12 s 31 6

DMSO + 22 5 120 20 12 2 31 5

DMF + 18 2 89 5 i 1 27 il

ethanol + 25 145 9 38

acetone + L7 3 79. 9 8 2 24 4 -

EGDE? » 19 119 8 18

2-AA + 151 7 669 208 62 13 182 111

10%

water + 20 4 118 17 1.2 3 33 5

DMSO + 3 7)) 3 111 15 10 2 32 4

DMF + 17 87 9 34

ethanol + 24 4 98 5 9 2 37 5

acetone + 15 3 69 7 12 6 29 5

EGDE? + 11 48 11 22

2-AA + 159 35 1148 332 | 246 21 1126 292

2) Ethylene glycol dimethylether

31
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Summary of historical negative and positive
controls of experiments performed from
July to December 1992
using mean values presented as

medians (Z) and semi-Q range (QR)

Compound Strain
and S9 TA 1535 TA 100 TA 1537 TA 98

Mix Z QR Z QR Z QR Z QR
water - 13 2 66 8 11 2 28 4
DMSO ~ 14 2 61 7 10 1 26 5
methanol- % - 64 - ) - a0 -
ethanol - 11 1 57 4 8 2 27 5
acetone - 12 - 60 - 10 - 20 -
EGDE? - 13 1 54 13 8 1 23 2
Na-azid - 729 108 _
NF - 251 27
4 -NPDA - 52 'S 84 16

30%
water + 21 = 108 - 12 - 34 -
DMSO 4 18 1 96 13 11 1 30 2
ethanol + 25 - 84 - 12 - 47
acetone + 1.9 - 86 - 15 - 23 -
EGDE? + 22 - 68 - 11 - 30 -
2-AA + 152 45 491 114 B0 16 538 34
10% . 5

water + 19 3 79 16 12 2 38 6
DMSO + 18 5} 85 12 13 3 38 6
methanol+ 20 - 78 - 10 - 42 -
ethanol + 19 - 93 E 13 - 40 -
acetone + 19 - 83 - 11 - 33 -
EGDE ? - 14 4 71 20 10 5 34 2
2-AA + 179 65 978 220 254 53 1129 226

]

Ethylene glycol dimethylether
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Summary of historical negative and positive
controls of experiments performed from
January to June 1993
using mean values present
medians (2) and semi-Q range (QR)

Compound Strain
and S9 TA 1535 TA 100 TA 1537
Mix Z QR Z QR Z QR

water 13 96 13 10 3
DMSO : 11 80 9 8 1:
DMF 10 70 - 11 -
ethancl 10 ] 77 - 10 -
acetone 14 88 T 9 1
EGDE? 14 95 14

Na-azid
NF 52
4 -NPDA

30%
water 116
DMSO 111
ethanol 135
EGDE? 137

2-AA 571

10%
water 118
DMSO 101
DMF - 87
ethanol - 113
acetone 114
EGDE? - 118

2-AA 34 (1177 246 100

2) Ethylene glycol dimethylether
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Summary of historical negative and positive
controls of experiments performed from
July to December 1993
using mean values present
mediarns (2Z) and semi-Q range (QR)

r
Compound Strain
and S9 TA 1535 TA 100 TA 1537 TA 98
Mix 2 QR 2 QR Z QR VA QR
water - 11 2 82 21 7 3 21 2
DMSO - 11 2 76 15 8 2 19 2
ethanol - L7 - 121 - 8 - 27 -
acetone - 16 - 92 - 9 - 20 -
EGDE? - 17 3 95 20 9 2 18
Na-azid - 643 145
NT - 284 74
4 -NPDA - 65 11 58 9
30%
water + 16 ~ 127 - 6 - 26 -
DMSO + 18 4 105 16 10 3 37 9
= EGDE? + 18 - 140 - 10 - 27
2-AA + I° 220 23 448 203 88 2 478 86
10%
water - 12 4 100 19 8 2 27 7
DMSO + 14 3 98 Z1 10 2 29 =)
ethanol + 25 - 125 - 13 - 47 -
acet ne + 15 - 113 ~ 10 - 32 -
EGDE ¢ + 18 - 118 11 12 1 29
2-AA + 145 3¢ 812 342 164 40 1127 223

?2) Ethylene glycol dimethylether

34
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Summary of historical negative and positive
controls of experiments performed from
January to December 1994
using mean values present
medians (Z) and semi-Q range (QR)

Compound Strain
and S9 TA 1535 TA 100 TA
Mix Z QR z2 QR Z

water - 10 89 14
DMSO - 9 82 9
DMF - 12 94
methanol - 12 95
ethanol - 7 56
acetone - 7 79
EGDE? - 11 79

Na-azid
NF 263
4 -NPDA

98
96
115

594

13 112 15
11 105 15
13 106 -
methanol+ 20 119 -
ethanol + 10 84 11
acetone + 10 106 11
EGDE? + 14 114 18

2-AA 17% 49 (1111 330 (103 73

) Ethvlene glycol dimethylether
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Summary of historical negative and positive
controls cf experiments performed from
January to December 1995
using mean values present
medians (Z) and semi-Q range (QR)

Compound Strain
and S9 TA 1535| TA 100 TA 1537
Mix Z QR A QR Z QR

water 1 ge 10 2
DMSO 2 81 13 2
ethanol - 67 --1 -
EGDE? - 74 -- -

Na-azid 71

NF 253
4 -NPDA

water 1% 107 10 30
DMSO LL 103 10 30
ethanol 10 - 86 9 - 42
EGDE? 10 97 12 30

2-AX + 204 48(1540 228| 281 77]1461 163

) Ethylene élycol dimethylether




Study Number : T 5053818
Study Director : Dr.Herbold
Technician : Daver
_ Date : Oct. 7, 1996
Strain: S.typhimurium TA 1535

(ug/Plate) -S9

Na-azide 927
10 889
983

: mutagenic effect **; pacteriotoxic effect
%: not tested B: Background lawn reduced P: Precipitation
M: Mean SD: Standard-Deviation
-§9: without S9 Mix +S9: with S9 Mix




Study Number : T 5053818
Study Director : Dr.Herbold
ician : Diver
Date : Oct. 7, 1996
Stain: S.typhimurium TA 100

**. bacteriotoxic ~ffect

%: not tested P: Precipitation
M: Mean SD: Standard-Deviation
-59: without S9 Mix +59: with SSl_Mix

38




BAYER A.G. Table : 3 Study Number : T 5053818
DEPARTMENT OF TOXICQOLOGY Study Lirector : Dr.Herbold
PHARMA RESEARCH CENTER Technician : Diver
WUPPERTAL ELBERFELD Date : Ock. 7, 1996
AMES TEST with : VP PU 1806 Strain: S.typhimurium TA 1537
REVERTANTS PER PLATE TTTER QUOTTENT
Dose/Plate 10% Dilution per ml
(ug/Plate) -S9 M SD +S9 M 8D 1076 10*8 -S89 489
MSO 9 2 8 6 2 65 7.2 1.0 1.0
6 6 79
8 5
16 9 9 1 8 8 3 68 6.1 1.2 13
10 5 54
8 11
50 8 5 3 12 9 3 53 5.7 0.6 1.4
3 7 61
3 8
158 4 B 5 1 6 5 1 73 7.5 0.6 0.8
5B 6 77
5B 4
500 2B 4 2 8 B 7 1 85 8.0 0.5 1.2
€ B 7B 75
4 B 7B
1581 J 0 0 0 0 0 O < 0.1%* 0.0 '0.0
0 0 0
0 G
5000 3 / P / P / / i
4 -NPDA 160 171 9 % / f 72 7.4 22.3%
10 178 76
174
2-Al % / / 322 293 41 64 5.8 / 46.3%
3 311 52
247
*: mutagenic effect ** . bacteriotoxic effect o _
%: not tested B: Back lawn reduced P: Precipitation

M: Mean _
-89: without S9 Mix

3D: Standard-Deviation
.S9: with S9 Mix
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DEPARTMENT OF TOXICQCLOGY
PHARMP., RESEARCH (ENTER
WUPPERTAL EILBERFELD

AMES TEST with : VP PU 1806

Dose/Plate
(ug/Plate)

Study Number

Study Director :

Technician

Date

: T 5053818
Dr.Herbold
. DG

: Oct. 7, 1996

Strain: S.typhimurium TA 98

1076

16

50

500

1581

5000

* ;. mutagenic effect *+: bacteriotaxic effect

oo

o\®

%: not tested

M: Mean

-S9: without S9 Mix

29

24

26

16

181

SD:

29
39

44

35
33

52
37

(o o [ e

14

a\e

/ 1890
1921
1937

33

45

33

45

1916

P: Precipitation
Stardard-Deviation
+89: with S9 Mix

24

240
248

250
202

193
212

243
209

74
60"

156
201

180
185

24.

22.

20.

22.

13

18.

T

CUOTTENT
-89  +89
1.0 1.0
1.4 1.2
1.2 1.6
1.2 1.2
0.8 1.6
0.0 0.0
/ /
8.8 |/
/  69.3*%




BAYER AG Table Study Number : T 5053818
DEPARTMENT OF TOXIQOLOGY Study Director : Dr.Herbold
PHARMA RESEARCH CENTER Technician : Diver
WUPPERTAL ELBERFELD Date : Oct. 14, 1996
AMES TEST with : VP PU 1806 Strain: S.typhimurium TA 1535
REVERTANTS PER PLATE TITER QUOTIENT
Dose/Plate 10% Dilution ml
(ug/Plate) -S9 M SD +S9 M SO 106 10°8 -S9 489
MSO 10 2 10 12 2 133 13.9 1.0 1.0
9 13 144
6 12
19 9 9 2 8 9 1 137 14.1 1.1 G.8
7 10 144
11 9
38 L: 10 - 6 T 1 140 14.1 W 0.6
6 7 142
13 7
76 8 10 2 10 11 1 147 15.1 12 0.9
11 11 155
11 11
152 8 10 2 9 8 1 157 15.7 1.2 0.7
12 9 157
11 7
304 13 10 3 12 9 2 171 15.8 12 0.8
10 8 145
7 8
608 B / / B / / 2 6.8%* / i
. 63 *
Na-azide 872 838 47 % V4 / 142 14 .4 100.5* /
10 857 145
784
2-AA % / / 277 235 43 111 10.1%* /  20.2%
3 192 91
237
*: mutagenic effect **: bacteriotaxic effect
%: not tested B: Ba lawn reduced

M: Mean
-53: without S9 Mix

SD: Standard-Deviation
+S9: with S9 Mix
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BAYER A.G. “*  Table : 6 Study Number : T 5053818

DEPARTMENT OF TOXICQOLOGY Study Director : Dr.Herbold
PHARMA RESEARCH CENTYR Technician : Daver
WUPPERTAL ELBERFELD Date : Oct. 14, 1996
AMES TEST with : VP PU 1806 Strain: S.typhimurium TA 100
REVERTANTS PER PLATE TTTER QUOTIENT
Dose/Plate 10% Dilution per ml
(ug/Plate) -S9 M SD +S9 M SD 106 10°8 -89 489
MSO 80 84 3 93 88 8 99 9.5 1.0 1.0 )
85 93 S0
86 80
19 84 86 15 112 130 16 112 11.4 1.0 1.5
101 140 115
72 138
38 81 76 5 152 153 25 118 120 0.9 1.7
2 178 122
77 129
76 71 78 9 141 141 7 104 11.2 0.9 1.6
88 148 119
75 134
152 79 86 7 130 147 17 128 13.4 1.0 1.7
86 148 139
93 163
304 100 78 26 138 137 1 119 13.8 0.9 1.5
84 137 157
50 136 -
608 39 B 29 8 48 B 42 5 120 10.6 0.4 0.5
24 B 39 B 92
25 B 39 B
NF 231 228 15 % f / 148 13.0 2.7% /
0.2 235 112
239
2-AA % / / 918 903 13 91 9.0 f 10.2*
3 900 88
892

*: mutagenic effect

%: not tested B: Backgrou:d lawn reduced
M: Mean SD: Standard-Deviation
-89: without S9 Mix +39: with S9 Mix
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BAYER A.G.
DEPARTMENT OF TOXICOLOGY

(ug/Plate) -S9

: mutagenic effect
%: not tested
M: Mean

-S9: without S9 Mix

Study Number : T 5053818
Study Director : Dr.Herbold
Technician : Diver

Date : Oct. 14, 199
Strain: S.typhimurium TA 1537

Dilut}cn per ml

B: Background lawn reduced
SD: Standard-Deviation
+89: with S9 Mix

10*8




BAYER A.G. Table : 8 Study Number : T 5053818
DEPARTMENT OF TOXICOLOGY Study Director : Dr.Herbold
PHARMA RESEARCH CENTER Technician : Diver
WUPPERTAL ELBERFELD Date : Oct. 14, 1996
AMES TEST with : VP PU 1806 Strain: S.typhimurium TA 98
REVERTANTS PER PLATE TITER QUOTTENT
Dose/Plate 10% Dilution per ml
(ug/Plate) -S9 M SD +S9 M 8D 10°6 10*8 -89 +S9
MSO 25 21 4 24 26 3 236 23.9 1.0 i 1.0
19 29 241
18 25
15 22 25 2 39 34 7 247 23.5 1.2 1.3
26 37 223
26 26
3 28 24 3 51 48 5 237 24.5 1:2 1.8
22 50 253
23 42z
76 20 21 3 53 48 8 252 24.8 1.0 1.8
24 38 244
18 52
152 28 22 5 42 39 5 248 25.1 1.1 1.5
19 33 253
20 42
304 23 17 5 “ 48 50 3 223 22.4 0.8 1.9
16 53 224
13 50 - -
608 5B 7 ) 30 B 22 ) 243 23.3 ' 0:3 0.8
7B 18 B 223
9B 18 B
4 -NPDA 163 173 12 % b4 / 262 25.4 B.4% /
0.5 171 245
186
2-AA % / / 1699 1728 131 214 21.6 / 66.5%
2 1614 217
1872

* . mutagenic effect

%: not tested B: Background lawn reduced
M: Mean SD: Standard-Deviation
-89: without S9 Mix +S9: with S9 Mix
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BAYER AG. : Study Number : T 5053818
DEPARTMENT OF TOXIQDLOGY Study Director : Dr.Herbold
PHARMA RESEARCH CENTER ician : Diver
WUPPERTAL EILBERFELD

‘ / : Oct. 21, 1996
AMES TEST with : VP PU 1806 in: S.typhimuriun TA 100

(ug/Plate)

* . **: bacteriotaxic effect
+S9: with S9 Mix B: Background lawn reduced
M: Mean SD: Standard-Deviation




BAYER A.G. Table : 10 Study Number : T 5053818

DEPARTMENT OF TOXICQOLOGY Study Director : Dr.Herbold
PHARMA RESEARCH CENTER Tectmician : Diver
WUPPERTAL ELBERFELD Date Oct. 21, 1996
AMES TEST with : VP PU 1806 Strain: Styph:mxnuu’mga
REVERTANTS PER PLATE TTITER QUOTIENT
Dose/Plate 10% Dilution per ml
(ug/Plate) +S9 M SD 10°¢ 10*8 +S9
MSO 27 27 3 340 33.9 1.0 i
30 337
24
75 40 45 9 324 32.5 1.7
40 325
55
150 39 37 2 333 32.4 1.4
35 315
38
300 30 38 8 306 30.6 1.4
37 305
46
450 45 38 i 310 30.0 s 1.4
' 38 289
31
600 37 35 3 327 32.4 1.3
# 31 320
37
750 26 28 8 286 28.0%* 1.0
22 274
37
900 19 24 5 196 20.5%* 0.9
25 213
29
2-RAA 1654 1587 141 327 34.1 58.8%
3 1682 354
1425

+S9: with S9 Mix )
*: mutagenic effect *+. bacteriotaxic effect
M: Mean SD: Standard-Deviation
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BAYER A.G. : Study Nurber : T 5053818

Study Director : Dr.Herbold
Technician : Ditver

Date Nov. 4, 1996
Strain: S. typl'um:nm TA 100

**: bacteriotaxic effect
+S9 with S9 Mix B: Background lawn reduced
M: Mean SD: Standard-Deviation




BAYER AG.

Dose/Plate

75

300

450

600

750

300

*: mutagenic effect
+59: with S9 Mix
M: Mean

Table : 12

92 103 17

74 71 8

75 73 2

38 39 2

58 47 11

Ve
U
solivelee)

(]
m
o wow
(]
o
(5]

653 55

**: bacteriotaxic effect
B: Background lawn reduced
SD: Standard-Deviation
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Nurbef

Study : T 5053818

Study Director : Dr.Herbold

Technician : Diver

Date : Nov. 4, 1996

Strain: S.typhimurium TA 93

TITER QUOTIENT

ilution per ml

10°6 10*8 +S9

236 24.6 1.0

256

248 25.4 3.2%

260

258 24.9 2.2%

240

256 25.8 2.2%
259

213 24.1 1.2

269

269 26.0 1.5

250

106 10, 3%+ 1.0
99

133 13.5%%* 1.2
136

250 24 .4 20.2*
238




CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microimages appearing on this microliche are accurale
and complete reproductions of the records of U.S. Environmental Protection Agency
documents as delivered In the regular course of business for microfilming.

Data produced_Z /. 5 )99 foban —M

(Month) (Day) (Year) Camera Operator

Place Syracuse New ‘(ork

(City) (State)




